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DETAILED ACTION 

Claim Objections 

1. Claim 35 is objected to because of the following informalities: Claim 35 should be 
amended to depend from claim 33. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this .Office action: 

A person shall be entitled to a patent unless - " | 

(b) the invention was patented or described in a printed pubhcltion in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 33 and 35 are rejected under 35 U.S.C. 102(b) as being anticipated by Chang et 
al. (USPAT 6143579, Chang). 

With regard to claims 33, Chang discloses in the abstract and column 1, lines 19 - 36 a 
method for monitoring electron charge effect occurring during semiconductor processing. Chang 
discloses in figures 1 - 4 forming a monitor wafer (10) having floating gate structures (16). It 
should be noted that the term "monitor" is an intended use recitation for the wafer, and that the 
gate structures 16 of Chang meet the floating gate limitation of the claimed invention. Chang 
discloses in the abstract and column 6, lines 35 - 53 exposing the monitor wafer to a plasma 
process. Chang discloses in the abstract, column 4, lines 14-31, and column 6, line 35 - column 
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7, line 1 1 measuring plasma damage by measuring interlayer oxide electron trap out rate 
comprising measuring a voltage required to induce aJFN tunneling based current between at least 

7 

one contact point of said floating gate structures and said monitor wafer. It should be noted that 
the measuring step is an intended use recitation that bears no patentable weight in a method of 
making claim. 

With regard to claim 35, it should be noted that the claim limitation "the FN tunneling 
based current between at least one contact point of said floating gate structure and said monitor 
wafer being about 0, 1 |aA" is an intended use recitation. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which the subject matter^pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-5, 12-17 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chang in view of Yang (USPAT 5913 102) and Ahn (USPAT 5563080). 

With regard to claim 1, Chang discloses in the abstract and column 1, lines 19 - 36 a 
method for monitoring electron charge effect occurring during semiconductor processing. Chang 
discloses in figure 1, and column 4, line 66 - column 5, line 27 providing a substrate (10), a layer 
of conductivity having been created in the substrate. Chang discloses in figure 1, and column 4, 
line 66 - column 5, line 27 that the layer of conductivity created in the surface of the substrate is 
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p-type. Chang does not disclose that the layer of conductivity created in the surface of the 
substrate is n-type. Yang discloses in figure 2, and column 6, lines 37 - 39 providing a substrate 
(20), a layer of n-type conductivity having been created in the surface of the substrate. It would 
have been obvious to one of ordinary skill in the art at the time of the present invention to use the 
n-type conductivity layer of Yang in the method of Chang in order to use an alternatively doped 
substrate as appropriate for a given process as is well known in the art. Switching conductivity 
type is well known to be obvious in the art depending on the specific types of devices being 
fabricated. Chang discloses in figure 1 and column 5, lines 17 - 28 creating a pattern of Local 
Oxidation of Silicon (LOCOS) regions (12) in the substrate, the pattern of LOCOS being 
interspersed with exposed regions (8) of the substrate. Chang does not disclose etching the 
exposed regions of the substrate using the pattern of LOCOS regions as a hard mask, creating a 
pattern of elevated LOCOS regions, creating trenches having inside surfaces in the substrate. 
Ahn discloses in figures 3b - 3c etching exposed regions (17) of a substrate (1 1) using a pattern 
of LOCOS regions (16) as a hard mask, creating a pattern of elevated LOCOS regions, creating 
trenches having inside surfaces in the substrate. It would have been obvious to one of ordinary 
skill in the art at the time of the present invention to use the etching with LOCOS regions as hard 
masks of Ahn in the method of Chang and Yang in order to improve integration of a 
semiconductor device by preventing junction breakdown from occurring as stated by Ahn in 
column 4, lines 11-14. Chang discloses in figure 1 and column 5, line 28 creating a layer of 
interlay er oxide (14) over the pattern of LOCOS regions and the inside surfaces of the trenches 
created in the substrate. Chang discloses in figure 1, and column 5, lines 30-32 depositing a 
layer of polysilicon (16) over the layer of interlayer oxide. Chang discloses in figures 2a and 2b 
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patterning (18) the layer of polysilicon, the patterned layer of polysilicon comprising at least one 
contact point over the substrate, completing creation of a electron charge monitoring device 
having a surface. Chang discloses in the abstract and column 6, lines 35 -37 providing a 
semiconductor processing tool, the semiconductor processing tool being designated as being a 
tool being evaluated for electron charge effect of a process being performed by the tool. Chang 
discloses in the abstract and column 6, lines 35 - 53 positioning the substrate comprising the 
electron charge-monitoring device inside the processing tool in a location and a position being 
occupied by a substrate being processed by the tool. Chang discloses in the abstract and column 
6, lines 35 -53 establishing processing conditions of a process as these processing conditions 
apply for the process and the tool. Chang discloses in the abstract and column 6, lines 35-58 
exposing the electron charge monitoring device to the established processing conditions for a 
period of time. Chang discloses in the abstract and column 6, lines 54 - 58 terminating the 
processing conditions. Chang discloses in the abstract and column 6, line 60 removing the 
electron charge monitoring device from the semiconductor processing tool. Chang discloses in 
the abstract, column 4, lines 14-31, and column 6, line 35 - column 7, line 1 1 measuring 
voltage required to induce a FN tunneling based current between the at least one contact point of 
the patterned layer of polysilicon and the substrate. It should be noted that the measuring a 
voltage step is an intended use recitation that bears no patentable weight in a method of making 
claim. 

With regard to claim 13, Chang discloses in the abstract and figures 1 - 2b a method of 
creating an electron charge effect monitoring device. Chang discloses in figure 1, and column 4, 
line 66 - column 5, line 27 providing a substrate (10), a layer of conductivity having been 
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created in the substrate. Chang discloses in figure 1, and column 4, line 66 - column 5, line 27 
that the layer of conductivity created in the surface of the substrate is p-type. Chang does not 
disclose that the layer of conductivity created in the substrate is n-type. Yang discloses in figure 
2, and column 6, lines 37-39 providing a substrate (20), a layer of n-type conductivity having 
been created in the substrate. It would have been obvious to one of ordinary skill in the art at the 
time of the present invention to use the n-type conductivity layer of Yang in the method of 
Chang in order to use an alternatively doped substrate as appropriate for a given process as is 
well known in the art. Switching conductivity type is well known to be obvious in the art 
depending on the specific types of devices being fabricated. Chang discloses in figure 1 and 
column 5, lines 17 - 28 creating a pattern of Local Oxidation of Silicon (LOCOS) regions (12) in 
the substrate, the pattern of LOCOS being interspersed with exposed regions (8) of the substrate. 
Chang does not disclose etching the exposed regions of the substrate using the pattern of LOCOS 
regions as a hard mask, creating a pattern of elevated Lt)COS regions, creating trenches having 

t 

inside surfaces in the substrate. Ahn discloses in figur|s 3b - 3c etching exposed regions (17) of 
a substrate (1 1) using a pattern of LOCOS regions (16) as a hard mask, creating a pattern of 
elevated LOCOS regions, creating trenches having inside surfaces in the substrate. It would have 
been obvious to one of ordinary skill in the art at the time of the present invention to use the 
etching with LOCOS regions as hard masks of Ahn in the method of Chang and Yang in order to 
improve integration of a semiconductor device by preventing junction breakdown from occurring 
as stated by Ahn in column 4, lines 11-14. Chang discloses in figure 1 and column 5, line 28 
creating a layer of interlayer oxide (14) over the surface of the pattern of LOCOS regions and the 
inside surfaces of the trenches created in the substrate. Chang discloses in figure 1, and column 
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5, lines 30 - 32 depositing a layer of polysilicon (16) over the layer of interlayer oxide. Chang 
discloses in figures 2a and 2b patterning (18) the layer of polysilicon, the patterned layer of 
polysilicon comprising at least one contact point over the substrate. Chang discloses in the 
abstract, column 4, lines 14-31, and column 6, line 35 - column 7, line 1 1 measuring a voltage 
required to induce a FN tunneling based current between the at least one contact point of the 
patterned layer of polysilicon and the substrate after the substrate has been exposed to a 
semiconductor processing tool under known conditions of processing by the semiconductor 
processing tool. It should be noted that the measuring a voltage step is an intended use recitation 
that bears no patentable weight in a method of making claim. 

With regard to claims 2 and 14, Chang discloses in figure 1 and column 5, lines 17-27 
creating a pattern of Local Oxidation of Silicon (LOCOS) regions in the substrate. Chang 
discloses in column 5, lines 20 - 22 depositing a layer of silicon nitride over the surface of the 
substrate. Chang discloses in column 5, lines 20 - 22 patterning the layer of silicon nitride, 
creating a mask of silicon nitride over the substrate, elements of the mask being interspersed with 
exposed regions of the substrate. Chang discloses in figure 1 and column 5, lines 17-27 
creating layers of Local Oxidation of Silicon (LOCOS) in the exposed regions of the substrate. 

M ■ 

Chang discloses in figure 1 and column 5, lines 17 - 2^removing the mask of silicon nitride 

f" 

from the substrate. While Chang discloses that the LOCOS process is used, Ahn teaches other 
details of this well known process in figures 3a - 3c and column 2, line 52 - column 3, line 5. 

With regard to claim 3 and 15, Chang discloses in column 5, lines 28 - 30 wherein the 
layer of interlayer is dry oxide. 
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With regard to claims 4 and 16, Chang discloses in column 5, lines 28 - 30 the layer of 
interlayer oxide being created to a thickness of 190 Angstrom. 

With regard to claims 5 and 17, Chang discloses in column 5, lines 32 - 34 the layer of 
poly silicon being deposited to a thickness within the range of about 1,500 and 6,000 Angstrom 
(3,750 Angstrom reads on the claimed range). 

With regard to claim 12, it should be noted that the claim limitation "the current induced 
between the layer of polysilicon and the substrate being about 0. 1 |iA" is an intended use 

\ 

recitation. Therefore, Chang, Yang, and Ahn read on this limitation. 

With regard to claim 36, Chang discloses in the abstract and column 1, lines 19 - 36 a 
method for monitoring electron charge effect occurring during semiconductor processing. Chang 
discloses in figure 1, and column 4, line 66 - column 5, line 27 providing a monitor substrate 

i 

(10) having a layer of conductivity therein. Chang discloses in figure 1, and column 4, line 66 - 
column 5, line 27 that the layer of conductivity created in the surface of the substrate is p-type. 
Chang does not disclose that the layer of conductivity created in the surface of the substrate is n- 
type. Yang discloses in figure 2, and column 6, lines 37-39 providing a substrate (20), a layer 
of n-type conductivity having been created in the surface of the substrate. It would have been 
obvious to one of ordinary skill in the art at the time of the present invention to use the n-type 
conductivity layer of Yang in the method of Chang in order to use an alternatively doped 
substrate as appropriate for a given process as is well known in the art. Chang discloses in 
figure 1 and column 5, lines 17-28 including oxidized regions formed over the conductivity and 
interspersed with exposed regions (8) of the substrate. Chang does not disclose that the 
interspersed regions are trench regions that each include an opening extending into said monitor 



4 
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substrate. Ahn discloses in figures 3b - 3c oxidized regions (16) formed over a monitor substrate 
(11) and interspersed with trench regions (17) that each include an opening extending into the 
monitor substrate. It would have been obvious to one of ordinary skill in the art at the time of the 
present invention to use the trench regions of Ahn in the method of Chang and Yang in order to 
improve integration of a semiconductor device by preventing junction breakdown from occurring 
as stated by Ahn in column 4, lines 11-14. Chang discloses in figure 1 and column 5, line 28 
an interlay oxide (14) layer disposed over the oxidized regions. It is further obvious in the 
method of Chang, Yang and Ahn that the interlayer oxide layer would be disposed over the 
oxidized regions and the trench regions. Chang discloses in figure 1, and column 5, lines 30 - 
32 a patterned poly silicon layer (16) disposed over said interlayer oxide Layer and comprising at 
least one contact point over said monitor substrate that forms an electron charge monitoring 
device having a surface. Chang discloses in the abstract and column 6, lines 35-37 providing a 
semiconductor-processing tool designated as being evaluated for electron charge effect of a 
process being preformed by said semiconductor processing tool. It should be noted that it is 
inherent that a plasma etcher would need evaluation. Chang discloses in the abstract and column 
6, lines 35 - 53 positioning said monitor substrate inside said semiconductor-processing tool in a 
Location and a position generally occupied by a substrate being processed said semiconductor- 
processing tool. Chang discloses in the abstract and column 6, lines 35 - 53 establishing 
processing conditions for said process. Chang discloses in the abstract and column 6, lines 35 - 
58 exposing said electron charge Monitoring device to said established processing conditions for 
a period of time. Chang discloses in the abstract and column 6, line 60 removing the electron 
charge-monitoring device from the semiconductor-processing tool. Chang discloses in the 
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abstract, column 4, lines 14-31, and column 6, line 35 - column 7, line 1 1 measuring a voltage 
required to Induce a FN tunneling based current bet^^n the at least one contact point of said 
patterned layer of polysilicon and said monitor substrate. It should be noted that the measuring a 
voltage step is an intended use recitation that bears no patentable weight in a method of making 
claim. 



Allowable Subject Matter 



6. Claims 6, 18 and 23 are allowed. 



Response to Arguments 

7. Applicant's arguments filed January 21, 2005 have been folly considered but they are not 
persuasive. f 

\ 

8. In response to applicant's arguments, the recitation "a method for monitoring" has not 
been given patentable weight because the recitation occurs in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose of a process or 
the intended use of a structure, and where the body of the claim does not depend on the preamble 
for completeness but, instead, the process steps or structural limitations are able to stand alone. 
See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 
152, 88 USPQ 478, 481 (CCPA 1951). It should be noted that, out of the three limitations recited 
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in claim 33, two of the limitations are directed towards a method of making a semiconductor 
device. The other limitation merely defines a method of using and/or an intended use of the 
device. Whether or not the semiconductor device made is used for monitoring an electric charge 
effect occurring during semiconductor processing does not bear patentable weight when the 
method of making the device is the primary feature of the invention. Therefore, applicant's 
arguments are not persuasive and the rejection is proper. 



9. In response to applicant's argument that measuring the wafer for Qbd and Ebd "are 
distinguished from a voltage measurement, and more particularly distinguished from measuring a 
voltage required to induce a FN tunneling based current," a recitation of the intended use of the 
claimed invention must result in a structural difference between the claimed invention and the 
prior art in order to patentably distinguish the claimed invention from the prior art. If the prior 
art structure is capable of performing the intended use, then it meets the claim. In a claim drawn 
to a process of making , the intended use must result in a manipulative difference as compared to 
the prior art. See In re Casey, 152 USPQ 235 (CCPA 1967) and In re Otto, 136 USPQ 458, 459 
(CCPA 1963). It is not clear what manipulative difference applicant is defining in the measuring 
step. It is not clear how measuring a voltage changes^fie semiconductor device made by the 
process defined. Therefore, applicant's arguments areiiiot persuasive and the rejection is proper. 



10. In response to applicant's arguments, the recitation "a method for monitoring ' has not 
been given patentable weight because the recitation occurs in the preamble. A preamble is 
generally not accorded any patentable weight where it merely recites the purpose of a process or 
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the intended use of a structure, and where the body of the claim does not depend on the preamble 
for completeness but, instead, the process steps or structural limitations are able to stand alone. 
See In re Hirao, 535 F.2d 67, 190 USPQ 15 (CCPA 1976) and Kropa v. Robie, 187 F.2d 150, 
152, 88 USPQ 478, 481 (CCPA 1951). It should be noted that, out of all of the limitations recited 
in claims 1, 13, and 36, nearly all of the limitations recited are directed towards a method of 
making a semiconductor device. The other limitations merely define a method of using and/or an 
intended use of the device. Whether or not the semiconductor device made is used for 
monitoring an electric charge effect occurring during|semiconductor processing does not bear 
patentable weight when the method of making the device is the primary feature of the invention. 
Therefore, applicant's arguments are not persuasive and the rejection is proper. 

11. In response to applicant's arguments against the references individually, one cannot show 
nonobviousness by attacking references individually where the rejections are based on 
combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re 
Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). Therefore, applicant's arguments 
are not persuasive and the rejection is proper. 

12. In response to applicant's argument that Ahn and Chang are nonanalogous art, it has been 
held that a prior art reference must either be in the field of applicant's endeavor or, if not, then be 
reasonably pertinent to the particular problem with which the applicant was concerned, in order 
to be relied upon as a basis for rejection of the claimed invention. See In re Oetiker, 977 

F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this case, both Ahn and Chang teach forming 
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semiconductor structures, and thus are in the field of applicant's endeavor and are analogous art. 
Therefore, applicant's arguments are not persuasive and the rejection is proper. 

13. With regard to applicant's argument that "There would be NO motivation for one of 
ordinary skill in the art, to modify the test structure of Chang to form a high voltage transistor 
resistant to junction breakdown simply because Chang does not form high voltage transistors 
- Chang forms a test structure ," it should be noted that Chang is NOT being modified to form 
a high voltage transistor. Instead, the test structure of Chang would benefit from etching 
exposed regions of a substrate using a pattern of LOCOS regions as a hard mask of Ahn in order 
to prevent junction breakdown in the method of Chang and Yang. Preventing junction 
breakdown improves the test structure of Chang so that the test structure is more usable for its 
intended purpose. Therefore, applicant's arguments are not persuasive and the rejection is 
proper. 

14. With regard to applicant's argument that "If the test structure of Chang was varied, it 
would cease to be replicative of the structure and the process which it is designed to monitor," it 
should be noted that the structure and process which is monitored is not claimed. Any 
modification to Chang would be reflected in the device and process which is monitored for 
similar reasons. However, because such device and process is not claimed, this is equivalent to 
arguing against a feature which is not claimed. It is noted that the features upon which applicant 
relies are not recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re Van 
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Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. C\x% 




not persuasive and the rejection is proper. 

15. In response to applicant's argument that the prior art does not perform any measurement 
associated with the integrity of an interlevel oxide layer as does the claimed invention, a 
recitation of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim. In a claim drawn to a process of making, the intended use must result in 
a manipulative difference as compared to the prior art. See In re Casey ; 370 F.2d 576, 152 
USPQ 235 (CCPA 1967) and In re Otto, 312 F.2d 937, 939, 136 USPQ 458, 459 (CCPA 1963). 
Therefore, applicant's arguments are not persuasive and the rejection is proper. 



16. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 



Conclusion 



Application/Control Number: 10/074,881 



Page 15 



Art Unit: 2815 

however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Paul E. Brock II whose telephone number is (571) 272-1723. 
The examiner can normally be reached on 8:30 AM - 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tom Thomas can be reached on (571) 272-1664. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Paul E Brock H 





